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© A computer apparatus such as a lap-top type 
personal computer or the like having a disk device 
(12) as an external storage device executes a power 
save process to reduce an electric power consump- 
tion on the basis of a power save designation com- 
mand from an OS. The computer apparatus com- 
prises a computer main body (10) and an external 
storage device (12). The computer main body has a 
power source kind detecting section (14) for generat- 
ing a power source mode signal indicative of an 
external power source mode when the use of an 
external power source is detected and also indicative 
of an internal power source mode when the use of 
an internal power source by a battery provided in the 
apparatus is detected. A power save processing 
section (16) is provided for the external storage 
device (12). When a power save command is re- 
ceived from the computer main body (10), a check is 
made to see if the power mode is the external power 
source mode or the internal power source mod on 
the basis of the power source mode signal sent from 
the computer main body (10). When the external 
power source mode is discriminated, a power save 



process to shut off the power supply to a predeter- 
mined circuit section is inhibited even if the power 
save command exists. When the internal power 
source mode is discriminated, the power save pro- 
cess is executed in accordance with the power save 
command. 
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The invention relates to a computer apparatus 
such as a lap-top type personal computer or the 
like having a disk device as a storage device and, 
more particularly, to a computer apparatus which 
can be also used by an internal power source by a 
battery provided in the apparatus in addition to an 
external commercially available AC power source 
and, further, which has a power saving function to 
reduce an electric power consumption that can be 
realized by an OS of a computer. 

In recent personal computers, particularly, as in 
the lap-top type and notebook type personal com- 
puters, miniaturization and realization of a compact 
size are required. Further, by providing a portabil- 
ity, there are many opportunities such that an inter- 
nal power source by a battery provided in the 
apparatus main body is used in addition to an 
external power source using a commercially avail- 
able AC power source. To assure enough memory 
capacity, a small magnetic disk device of a size of, 
for instance, 2.5 inches or the like is provided as 
an "external" storage device in the apparatus main 
body. 

In such personal computers, it is strongly de- 
manded to prolong a usable time when the internal 
power source by a battery is used. For this pur- 
pose, it is necessary to reduce an electric power 
consumption. 

Generally, since the magnetic disk device has 
a driving system such as spindle motor, voice coil 
motor, etc., a ratio of the electric power consump- 
tion which it occupies in the whole power is rela- 
tively high. 

Therefore, there is provided a power saving 
function such that when the OS (operating system) 
of the computer determines that an access to the 
magnetic disk device is not executed for a pre- 
determined time or more, the external storage de- 
vic is controlled so as to suppress the electric 
power consumption by shutting off the power sup- 
ply to the circuits excluding the minimum neces- 
sary circuits. 

However, when the operating mode is shifted 
to a power saving mode and when it is returned 
from the power saving mode, it is necessary to 
stop and start the spindle motor. What is called a 
contact start/stop (CSS) such that the magnetic 
head and the disk medium are come into contact 
and are stopped each time the power is saved 
occurs. When the number of such CSS times in- 
creases, the life of the disk medium is reduced. 

When considering the whole system, when the 
magnetic disk device is in the power saving mode, 
a processing time from the generation of a com- 
mand to the completion of the execution of the 
command is long. It is, therefore, desirable to avoid 
the power saving mode being accompanied with 
the stop of the spindle motor. 



Accordingly, in the computer apparatus such 
as a lap-top type personal computer which can be 
used by both of the AC power source and the DC 
power source, it is necessary to integratedly judge 
5 a problem of the reduction of the electric power 
consumption due to the power saving function 
when the battery power source is used, a problem 
of the reduction of the life of the medium due to 
the power saving mode accompanied with the stop 
10 of the spindle motor, and a problem of the increase 
in processing time. It is demanded that a proper 
power saving control can be performed without 
changing a command system of the power saving 
which the OS of the present computer has. 
is Hitherto, as a power saving control of a lap-top 

type personal computer which can be used by both 
of a commercially available AC power source and 
an internal battery, a control disclosed in JP-A-2- 
201621 (laid open on August 9, 1990) is known. 
20 In such a personal computer, when the switch- 

ing from the external commercially available AC 
power source to the internal power source by the 
battery provided in the apparatus is detected, the 
power supply to a driving motor of the storage 
25 device such as a floppy disk or the like is stopped 
and the motor is not driven for a time other than 
the necessary time. 

The whole power saving control is executed by 
hardware and a process by software such that the 
30 power saving control is performed in the case 
where the access is not executed for a predeter- 
mined time or more is not executed by the OS of 
the computer. 

Therefore, even in a state such that the storage 
35 device is not accessed for a long time when the 
apparatus is operated by the external power 
source, the power saving control is not performed 
and the reduction of the electric power consump- 
tion in a state in which the external power source is 
40 used cannot be expected. 

On the other hand, in the lap-top type personal 
computer which has the function to perform the 
power saving control by the OS of the computer 
and can be used by both of the external commer- 
45 daily available AC power source and the internal 
power source by the battery provided in the ap- 
paratus, controls depending on power save des- 
ignation commands generated from the OS of the 
computer are all executed by the magnetic disk 
so device side irrespective of the kind of power 
source used. 

There are two kinds of power save designation 
commands which are generated by the OS of the 
computer: 

55 Q) When the command is received, the mag- 
netic disk device is immediately set into the 
power saving mode. 

© After the command was once received, the 
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magnetic disk device is set into the power sav- 
ing mode on the assumption that an ordinary 
command is not subsequently generated for a 
predetermined time. 
When the operating mode is shifted and re- 
turned to the power saving mode, the stop and 
start of the spindle motor are ordinarily performed 
and the contact start/stop (CSS) such that the mag- 
netic head is come into contact with the disk me- 
dium and is stopped is executed once. 

Further, when an ordinary access request is 
generated to the magnetic disk device in the power 
saving mode, the power supply is first restarted by 
a power save cancel command and the apparatus 
is set into a ready mode and the access command 
is executed after that, so that the time which is 
required until the end of the execution becomes 
long. 

However, even in the computer apparatus of 
the type having a battery therein, the apparatus is 
not always used in the internal power source mode 
using the internal battery. At a place where there is 
a plug receptacle of the commercially available 
power source, in many cases, the apparatus is 
used in the external power source mode in order to 
reduce the electric power consumption of the bat- 
tery. 

In the internal power source mode using a 
battery power source, the electric power consump- 
tion of the battery can be effectively reduced by 
the power saving function according to the power 
save designation command from the OS of the 
computer. 

However, in the external power source mode 
using the commercially available AC power source, 
a demand to reduce the electric power consump- 
tion is not so long as compared with the case of 
the internal power source mode. Rather, since the 
power saving mode is set, the number of CSS 
times increases. Since the number of CSS times 
which is permitted for the disk medium has been 
predetermined, there is a problem such that the life 
is reduced as compared with the case where the 
power saving control is not executed. 

Similarly, with respect to the spindle motor as 
well, the maximum allowable number of start and 
stop times has been predetermined and there is a 
problem such that the life is reduced as compared 
with the case where the power saving control is not 
performed. 

When an ordinary access request is generated 
in the power save state, the time which is required 
until the execution of the access becomes long, so 
that there is a problem such that a throughput of 
the system is deteriorated. 

To solve the above problem, the OS of the 
computer detects the kind of power source used, 
namely, that the power source mode is the internal 



power source mode by the battery or the external 
power source mod by the commercially available 
AC power source and the power save control ac- 
cording to the state of the power source is ex- 

s ecuted. 

However, in order to detect the kind of power 
source by the OS of the computer and to execute 
the power save control, there is a troublesomeness 
such that the OS must be changed extensively. 

10 In the case where the OS of the computer is 

provided with a power source monitoring routine for 
sampling the kind of power source used by a timer 
interruption and the kind of power source is de- 
tected at every predetermined time, if the OS sub- 

75 stitutes the power source monitoring routine to 
another routine having a higher priority, the sam- 
pling of the power source kind cannot be per- 
formed. There is a fear such that even if the power 
source is switched from the external power source 

20 to the internal power source, the corresponding 
power save control cannot be executed. 

An embodiment of the invention may provide a 
computer apparatus which can execute a proper 
power save control of an external storage device in 

25 accordance with the kind of power source used. 

An embodiment of the invention may provide a 
computer apparatus which can execute a proper 
power save control of a storage device in accor- 
dance with the kind of power source used without 

30 changing a command system of a power save 
designation command by the OS of a conventional 
computer. 

An embodiment of the invention may provide a 
computer apparatus for executing a proper power 
35 save control by discriminating whether an external 
power source is used or an internal power source 
is used. 

An embodiment of the invention may provide a 
computer apparatus in which when a power save 

40 control is executed on the basis of a power save 
command, a check is made to see if an external 
power source is used or an internal power source 
is used, and when the internal power source is 
used, the power save command is effectively ex- 

45 ecuted. 

An embodiment of the invention may provide a 
computer apparatus in which when a power save 
control is performed on the basis of a power save 
command, a check is made to see if an internal 

so power source is used or an external power source 
is used, and when the external power source is 
used, the execution of the power save command is 
inhibited. 

An embodiment of the invention may provid a 
55 storage device which receives a signal indicative of 
the kind of power source from a high-order appara- 
tus through a dedicated line and executes a power 
save control. 
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An embodiment of the invention may provide a 
storage device which can execute a proper power 
save control in accordance with the kind of power 
source. 

An embodiment of the invention may provide a 
storage device in which a proper power save con- 
trol of the storage device can be performed in 
accordance with the kind of power source without 
changing a conventional command system of a 
power save designation command. 

An embodiment of the invention may provide a 
storage device in which when a power save control 
is executed on the basis of a power save com- 
mand, a check is made to see an external power 
source is used or an internal power source is used, 
and when the internal power source is used, the 
power save command is effectively executed. 

An embodiment of the invention may provide a 
storage device in which when a power save control 
is executed on the basis of a power save com- 
mand, a check is made to see if an external power 
source is used or an internal power source is used, 
and when the external power source is used, the 
execution of the power save command is inhibited. 

That is, the invention intends to provide a com- 
puter apparatus comprising: a computer main body 
which is operated by an external power source of a 
commercially available AC power source or the like 
or an internal power source by a battery provided 
in the apparatus; and a storage device which is 
operated by receiving a power supply from the 
computer main body (and may be housed together 
with the main body). 

According to a preferred embodiment, with re- 
spect to such a computer apparatus, the computer 
main body is provided with a power source kind 
detecting section in which when the use of an 
external power soruce is detected, a power source 
mode signal indicative of an external power source 
mode (AC mode) is generated, and when the use 
of an internal power source by a battery provided 
in the apparatus is detected, a power source mode 
signal indicative of an internal power source mode 
(battery mode) is generated. The storage device is 
provided with a power save control section for 
discriminating the power source mode signal from 
the power source kind detecting section and pro- 
cessing when a power save command received 
from the computer main body is executed. 

When the external power source mode is dis- 
criminated, the power save control section inhibits 
the power save operation to shut off the power 
supply to a predetermined circuit section even if a 
power save command exists. On the other hand, 
when the internal power source mode is discrimi- 
nated, the power save control section shuts off the 
power supply to a predetermined circuit section in 
accordance with the power save command. 



The storage device is e.g. a disk device. When 
the internal power source mode is discriminated, 
the power save control section stops at least a 
spindle motor to rotate the disk medium. 

5 The power source kind detecting section gen- 

erates a power source mode signal indicative of the 
external power source mode in a connecting state 
of an AC adapter to the computer main body and 
generates a power source mode signal indicative of 

10 the internal power source mode in a disconnecting 
state of the AC adapter. 

Another aspect of the invention concerns a 
storage device having a power source discriminat- 
ing function. The storage device may be any kind 

rs of disk device and has: an interface which receives 
a mode signal in addition to a control comand from 
a high-order apparatus; and a control section for 
changing a process in accordance with a mode 
signal received by the interface when a control 

20 command is received from the high-order appara- 
tus through the interface. 

Practically speaking, the storage device com- 
prises: an interface which receives a power source 
mode signal indicative of the use of the external 

25 power source or the internal power source in addi- 
tion to the control command from the high-order 
apparatus; and a power save control section for 
discriminating the power source mode signal from 
the interface and processing when the power save 

30 command is received from the high-order appara- 
tus. In a manner similar to the case of the com- 
puter apparatus, when the external power source 
mode is discriminated, the power save control sec- 
tion inhibits the power save process for shutting off 

35 the power supply to a predetermined circuit section 
even if the power save command exists. When the 
internal power source mode is discriminated, the 
power save control section executes the power 
save process to shut off the power supply to a 

40 predetermined circuit section in accordance with 
the power save command. 

The computer apparatus having the above con- 
struction generates a power source mode signal 
indicative of the external power source mode or the 

45 internal power source mode in accordance with, for 
example, the connection or disconnection of an AC 
adapter. The power source mode signal is directly 
sent to the external storage device side without 
being influenced by the OS of the computer. 

so Therefore, the storage device side can cer- 

tainly know whether the power source used in the 
computer main body is the external power source 
or the internal power source. 

As a command system for generating a power 

55 save designation command from the computer 
main body to the external storage device, the OS 
of the conventional computer is used as it is. When 
the power save control section provided for the 
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external storage d vie , practically speaking, an 
MPU on the driving side checks the mode signal 
from the power source kind detecting section and 
determines the process when the power save state 
is set. 

That is. when the external power source mode 
is discriminated, the power save is fundamentally 
unnecessary. Rather, the contact start/stop (CSS) 
of the disk medium and the stop/start of the spindle 
motor due to the power save are avoided. Further, 
in order to prevent that the execution time be- 
comes long due to the access in the power save 
state, even if the power save designation command 
is generated from the OS of the computer, the 
power save process is not executed. 

On the other hand, when the internal power 
source mode is discriminated, the power supply to 
a predetermined circuit section accompanied with 
at least the stop of the spindle motor is stopped, 
thereby suppressing the electric power consump- 
tion of the battery. 

Reference is made, by way of example, to the 
accompanying drawings in which:- 

Fig. 1 is an explanatory diagram of a lap top 

type personal computer to which the invention 

may be applied; 

Fig. 2 is a left side elevational view of Fig. 1; 
Rg. 3 is a right side elevational view of Fig. 1; 
Fig. 4 is a constructional diagram of an embodi- 
ment of a computer main body of the invention; 
Rg. 5 is an explanatory diagram showing a 
fundamental construction of a computer main 
body and an "externar storage device in Rg. 4; 
Rg. 6 is an explanatory diagram showing a 
fundamental construction of the external storage 
device in Rg. 4; 

Rg. 7 is a constructional diagram of an embodi- 
ment of a power source kind detecting section 
which is used in the invention; 
Rg. 8 is a constructional diagram of an embodi- 
ment of a magnetic disk device which is used in 
the invention; 

Rg. 9 is an explanatory diagram showing the 
kinds and processing contents of power save 
designation commands which are used in the 
invention; 

Rg. 10 is a constructional diagram of an em- 
bodiment showing the first embodiment of a 
switching circuit provided in the embodiment of 
Rg. 8; 

Rg. 1 1 is a flowchart showing the first embodi- 
ment of a power sav control of the invention; 
Rg. 12 is a flowchart showing the first embodi- 
ment of a subroutine A of a power sav process 
in Fig. 11; 

Rg. 13 is a flowchart showing the second em- 
bodiment of a subroutine A of the power save 
process in Rg. 11; 



Rg. 14 is a flowchart showing the first embodi- 
ment of a subroutine B of a returning process 
from the power save in Rg. 11; 
Rg. 15 is a flowchart showing the second em- 

s bodiment of the subroutine B of the returning 
process from the power save in Fig. 11; 
Rg. 16 is a flowchart showing a modification of 
the power save process in Rg. 1 1 ; 
Rg. 17 is a flowchart (continued) showing a 

io modification of the power save process in Fig. 
11; 

Rg. 18A is an explanatory diagram showing a 
difference of check timings of a battery mode 
signal in the process in Rg. 11; 

75 Fig. 18B is an explanatory diagram showing a 
difference of check timings of the battery mode 
signal in the processes in Rgs. 16 and 17; 
Rg. 19 is a constructional diagram of an em- 
bodiment showing the second embodiment of a 

20 switching circuit provided in the embodiment of 
Fig. 8; 

Fig. 20 is a flowchart showing the second em- 
bodiment of a power save control of the inven- 
tion in case of using the switching circuit in Rg. 
25 19; and 

Rg. 21 is a flowchart showing a subroutie A of a 
power save process in Rg. 20. 
Fig. 1 is an explanatory diagram showing an 
example of a lap-top type personal computer ac- 
30 cording to an embodiment of a computer apparatus 
of the invention. Fig. 2 is a left side elevational view 
and Fig. 3 is a right side elevational view. 

In Fig. 1, the computer apparatus as a lap-top 
type personal computer is constructed by: a com- 
35 puter main body 10 having a keyboard 24; and a 
cover portion 28 which can be freely opened or 
closed for the computer main body 10 by a hinge 
26. A liquid crystal display 30 is provided on the 
inside of the cover portion 28 so as to face front 
40 side in the open state shown in the diagram. 

A power switch 32 is provided at a right rear 
position of the keyboard 24 of the computer main 
body 10. Further, a battery 34 is attached to the 
thick portion behind the power switch 32. A charge- 
45 able type battery can be used as a battery 34 and 
the battery 34 can be automatically charged while 
the computer apparatus is used by a commercially 
available AC power source. 

Referring to the left side elevational view of 
so Fig. 2, a main switch 36 is provided on the side 
surface of the computer main body 10 as a root 
portion of the cover portion 28. A DC connector 38 
is provided on the I ft sid of the main switch 36. 
An output terminal of an AC adapter, which will be 
55 clearly explained hereinlater, is connected to the 
DC connector 38. When the output terminal of the 
AC adapter is connected to th DC connector 38, 
the computer main body 10 is automatically 
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switched to the external power source mode in 
which the computer operates by using the com- 
mercially available AC power source. 

Further, referring to the right side elevational 
view of Fig. 3, a small magnetic disk device 12 
which is used as an "external" storage device is 
attached to (built into) side of the computer main 
body 10. In the embodiment, a hard disk (HDD) of, 
for instance, a diameter of 2.5 inches and a mem- 
ory capacity of about 40 Mbytes is used as a small 
magnetic disk device 12. An IC card 40 can be 
attached to the side of the computer main body 10. 
The IC card 40 is a memory medium having what 
is called a semiconductor memory therein and can 
be freely attached into or detached from the com- 
puter main body 10 as necessary. As shown in the 
diagram, the IC card 40 attached into the computer 
main body 10 can be detached by depressing an 
eject button 42. 

Fig. 4 is an embodiment constructional dia- 
gram showing an embodiment of the computer 
main body 10 as a lap-top type personal computer 
shown in Figs. 1 to 3. 

In Fig. 4, a CPU 45 is provided in the computer 
main body 10. An internal bus 44 is led out from 
the CPU 45. 

An ROM 46 in which a control program is 
stored and an RAM 48 to temporarily store and 
hold data are provided for the CPU 45. The LCD 30 
is connected through a display controller 50. The 
display controller 50 displays image data stored in 
a video RAM (VRAM) 52. The keyboard 24 is also 
connected to the CPU 45 through a keyboard con- 
troller 54. 

Further, as shown on the right side of the 
internal bus 44, there are provided: an IC card 
controller 56; its input/output interface 58; a control- 
ler 60; its input/output interface 62; a printer con- 
troller 64; and its input/output interface 66. The 
magnetic disk device 12 as an external storage 
device is connected to the I/O interface 62 of the 
controller 60. The magnetic disk device 12 is con- 
structed by an interface 68 and a disk device main 
body 70. 

A power source circuit 72 is provided in the 
computer main body 10. The DC connector 38 and 
battery 34 are connected to the power source 
circuit 72. An output plug 76 of an AC adapter 74 is 
connected to the DC connector 38. A commercially 
available AC voltage applied to the AC adapter 74 
is converted into a specified DC voltage and sup- 
plied to the output plug 76. 

Therefore, the power source circuit 72 receives 
the DC voltage supply from the AC adapter 74 or 
battery 34 and converts into a power source volt- 
age which is necessary for each component and 
generates. The pow r source circuit 72 also sup- 
plies a power source to the magnetic disk device 



12. 

A power sourc kind detecting section 14 to 
detect the kind of power source which is used at 
present is also further provided in the power source 

5 circuit 72. In a connecting state of the adapter 74, 
the detecting section 14 generates a power source 
mode signal indicative of the external power source 
mode. In a detaching state of the AC adapter 74, 
the detecting section 14 generates a power source 

w mode signal indicative of the internal power source 
mode. 

Practically speaking, a battery mode signal 
Eois supplied as a power source mode signal to 
the internal bus 44. The battery mode signal Eo is 
75 set to 1 in the internal power source mode and to 0 
in the external power source mode. The battery 
mode signal Eo from the power source circuit 72 is 
directly supplied to the magnetic disk device 12 
through the internal bus 44, controller 60, and 
20 interface 62. The battery mode signal Eo is as- 
signed to either one of the connector pins which 
are not ordinarily used. 

Fig. 5 shows a block diagram of the computer 
apparatus of Fig. 4. The computer apparatus is 
25 constructed by the computer main body 10 which 
is operated by the commercially available AC pow- 
er source or the battery power source provided in 
the apparatus and the external storage device 12 
which is operated by receiving the power supply 
30 from the computer main body 1 0. A common hous- 
ing may be provided for both units. 

The power source type detecting section 14 is 
provided in the computer main body 10. When the 
use of the external power source is detected, the 
35 detecting section 14 generates a power mode sig- 
nal indicative of the external power source mode. 
When the use of the battery power source is de- 
tected, the detecting section 14 generates the pow- 
er source mode signal indicative of the internal 
40 power source mode. A power save control section 
16 is provided for the external storage device 12. 
When the power save command received from the 
computer main body 10 is executed, the power 
save control section 16 discriminates the power 
45 source mode signal from the power source kind 
detecting section 14. When the external power 
source mode is discriminated, the control section 
16 inhibits the power save process to shut off the 
power supply to a predetermined circuit section 
50 even when the power save command exists. When 
the internal power source mode is discriminated, 
the control section 16 executes the power save 
process to shut off the power supply to a predeter- 
mined circuit section in accordance with the power 
55 save command. 

Fig. 6 shows a principle construction of the 
external storage device of Fig. 4. The external 
storage device 12 is a disk device and comprises: 
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the interface 68 which r ceives the power source 
mode signal indicativ of the use of the external 
power source or the use of the battery power 
source in addition to a control command from the 
high-order apparatus; and the power save control 
section 16 for discriminating the power source 
mode signal from the interface 68 when the power 
save command is received from the high-order 
apparatus and for processing. In a manner similar 
to the case of Fig. 5, when the external power 
source mode is discriminated, the power save con- 
trol section 16 inhibits the power save process to 
shut off the power supply to a predetermined cir- 
cuit section even if the power save command ex- 
ists. When the internal power source mode is dis- 
criminated, the control section 16 executes the 
power save process to shut off the power supply to 
a predetermined circuit section in accordance with 
the power save command. 

Fig. 7 is an embodiment constructional dia- 
gram showing an embodiment of the power source 
kind detecting section 14 provided for the power 
source circuit 72 in Fig. 4. 

In Fig. 7, the DC connector 38 is connected to 
the power source kind detecting section 14. The 
DC connector 38 is formed by a central conductor 
78 and a connecting member 80 having a bend 
portion at an edge. Two contact members 82 and 
84 are come into contact with the connecting mem- 
ber 80 in an open state shown in the diagram, 
thereby setting both of them into a short-circuit 
state. 

The central conductor 78 of the DC connector 
38 is connected to a minus line of the battery 34. 
The connecting member 80 is connected to a plus 
line. The contact member 82 is connected to a plus 
terminal of the battery 34. The contact member 82 
is connected to the minus line through a resistor 
Rn . The battery mode signal Eo is taken out from 
both ends of the resistor Ri . 

The output plug 76 from the AC adapter 74 is 
connected to the DC connector 38. The output plug 
76 comprises: a central conductor 86 having a hole 
to insert the central conductor 78 on the side of the 
DC connector 38; and an external conductor 90 
which is come into contact with the connecting 
member 80 through an insulating member 88 on 
the outside of the central conductor 86. 

When the output plug 76 is inserted into the 
DC connector 38, the connecting member 80 is 
pushed up by the external conductor 90 on the 
plug side, thereby disconnecting the contact mem- 
bers 82 and 84. When the contact members 82 
and 84 are away from the connecting memb r 80, 
the battery 34 is disconnected from the plus line 
and is also disconn cted from the plus line of the 
resistor Ri. Thus, the battery mode signal Eo 
changes to the zero volt from the battery volt of the 



battery 34 so far. 

That is, when the battery mod signal Eo is 
checked from a viewpoint of the logic level, it is set 
into the logic level i by the supply of the internal 

s power source from the battery 34 in the open state 
of the DC connector 38 shown in the diagram. The 
signal Eois set into the logic level 0 by switching to 
the supply of the external power source based on 
the commercially available AC power source by 

io inserting the output plug 76. 

A series circuit of a resistor R2 and a diode D1 
is connected to the plus terminal of the battery 34 
from the plus line of the power source kind detect- 
ing section 14. The battery 34 can be charged in 

15 the supply state of the external power source by 
the connection of the output plug 76. 

Fig. 8 is an embodiment constructional dia- 
gram showing an embodiment of the magnetic disk 
device 12 connected to the computer main body 

20 10 shown in Fig. 4. 

In Fig. 8, an MPU 92 is provided as a control 
section for the magnetic disk device. The MPU 92 
has a function of the power save control section 16 
to execute the power save control of the invention 

25 by a program control. 

An interface register file 94 to transmit and 
receive command data to/from the computer main 
body through an interface is provided on the left 
side of the MPU 92. Further, an ROM 96 in which 

30 the control program has been stored and an RAM 
98 to temporarily store flags which are used for 
controls, which will be explained hereinlater, and 
data are provided. 

On the other hand, a servo control register file 

35 100 is provided on the driving side as a right side 
of the MPU 92. A servo circuit 102 for VCM and a 
servo circuit 104 for a spindle motor are provided 
for the servo control register file 100. The servo 
circuit 102 for VCM drives a VCM (voice coil mo- 

40 tor) 108 provided on the side of a disk enclosure 
(DE) 106. The VCM 108 performs a positioning 
control of a magnetic head 112 provided for a 
magnetic disk 1 1 0 as a recording medium which is 
rotated by a spindle motor 18. 

45 The servo circuit 104 for the spindle motor 

rotates the spindle motor 18 provided in the disk 
enclosure 106 at a constant speed of, e.g., 3600 
r.p.m.. 

Further, a reading/writing circuit 114 is pro- 
50 vided on the right side of the MPU 92. Either one 
of the magnetic heads 112 in the disk enclosure 
106 is selected and data is written to the magnetic 
disk 110 or the data is read out from the magnetic 
disk 110. 

55 The power supply to the magnetic disk device 

as mentioned above is execut d by a power 
source line shown by bold lines. 

First, a power source line 116 from the com- 
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puter main body is directly connected to the MPU 
92, interface register file 94, ROM 96, and RAM 98. 
On the other hand, a power source line 118 from a 
switching circuit 20 is connected to each circuit 
section on the right side of the MPU 92. When the 
switching circuit 20 is turned off. the power supply 
to the power source line 118 is shut off and it is 
possible to stop the power supply to the servo 
control register file 100, servo circuits 102 and 104, 
reading/writing circuit 114, and spindle motor 18 
and VCM 108 of the disk enclosure 106. 

As will be explained later, the switching circuit 
20 is controlled by a control output when the power 
save control section 16 of the MPU 92 receives the 
power save designation command from the com- 
puter main body 1 0 side. 

In the magnetic disk device of the invention, for 
instance, in case of a PC/AT interface (tradename 
of IBM Corporation), the battery mode signal Eo 
generated from the power source kind detecting 
section 14 on the computer main body 10 side is 
given to the interface register file 94 by using 
either one of the "RESERVED" pins which are not 
ordinarily used. 

The battery mode signal Eo is given to the 
MPU 92 through the interface register file 94. By 
checking the battery mode signal Eo, the MPU 92 
can know whether the power source used on the 
computer main body 10 side is the external power 
source or the internal power source. 

The battery mode signal Eo is directly given to 
the switching circuit 20 as shown by a broken line. 
As will be explained by an embodiment later, the 
gate circuit is controlled by the battery mode signal 
Eo, thereby enabling the power save mode to be 
made valid or invalid by the MPU 92. 

The power save control section 16 provided in 
the MPU 92 receives the power save designation 
command from the computer main body and ex- 
ecutes the power save control. 

Fig. 9 is an explanatory diagram showing a list 
of the kinds of power save designation commands 
which are received by the power save control sec- 
tion 16 and the contents of the commands. 

In Fig. 9, there are five kinds of power save 
designation commands 0 to 4. In case of the com- 
mands 0 and 1, the value of a sector count register 
which is set simultaneously with each command is 
ignored without being referred. On the other hand, 
in case of the commands 2 and 3, the values of the 
sector count registers are referred and different 
processes according to the contents of the com- 
mands are executed. 

The commands 0 and 1 belong to the first 
power save mode. The commands 2 and 3 belong 
to the second power save mode which is known as 
an auto power save mode. 

The command 4 is used to check the current 



mode of the magnetic disk device. 

The sector count register is a counter which is 
used to store the number of sectors from the start 
address in the writing/reading mode. In the em- 

5 bodiment, the sector count register is also com- 
monly used for the power save process. That is, by 
setting the value of the sector count register to 0, 
the auto power save mode is set and reset. By 
setting the value of the sector count register to a 

10 value other than 0, the auto power save mode is 
set. For this purpose, there is determined a set 
time of the power save timer which is used to 
monitor that no command is accepted for a pre- 
determined time. 

75 

[Commands 1 and 2] 

The commands 0 and 1 as commands of the 
first power save mode will be first described 

20 hereinbelow. 

The command 0 is a power save set command 
to immediately shift the driving side to the power 
save mode. On the other hand, the command 1 is 
generated in the power save state and shifts from 

25 the power save mode to the idle mode. In this 
instance, if the auto power save mode has been 
set, the auto power save mode is reset. 

[Commands 2 and 3] 

30 

The commands 2 and 3 to decide the permis- 
sion and inhibition of the auto power save will now 
be described with reference to the value of the 
sector count register. 

35 When the command 2 is generated, the control 

mode is immediately shifted to the power save 
mode. At the same time, by referring to the value 
of the sector count register, when it is equal to 0, 
the auto power save when the control mode is 

40 returned from the auto power save to the idle mode 
is not permitted. On the other hand, when the value 
of the sector count register is equal to a value 
other than 0, the auto power save after the control 
mode was shifted from the power save mode to the 

45 idle mode is permitted. 

The command 3 is a reset command to return 
from the power save mode. When the command 3 
is generated, the control mode is immediately shift- 
ed from the power save mode to the idle mode. In 

so this instance, the value of the sector count register 
is referred. When the value of the sector count 
register is equal to 0, even when the control mode 
is shifted to the idle mode, the auto power save is 
not permitted. On the other hand, when the value 

55 of the sector count register is equal to a value 
other than 0, the auto power save is permitted 
when the control mode is shifted to the idle mode. 
Further, when the command 3 to set the value 
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of th sector count r gister to a value other than 0 
is generated in the idle mode, the control mode 
can be immediately set into the auto power save 
mode. 

[Timer setting by the commands 2 and 3] 

Further, when the value of the sector count 
register in the commands 2 and 3 is equal to a 
value other than 0, the time of the timer which is 
us d in the auto power save is set. When the 
commands 2 and 3 are received in a state in which 
the drive is in the idle mode, the value of the 
sector count register other than 0 is set into the 
timer which is used to monitor the time of the auto 
power save. 

An arbitrary time in a range, for instance, from 
15 seconds to 1275 seconds (21.1 minutes) can be 
set into the timer which is used to monitor the time 
of the auto power save mode. 

Fig. 10 is an embodiment constructional dia- 
gram showing an embodiment of the switching 
circuit 20 which is turned on/off by the MPU 92 in 
Fig. 8. 

In Fig. 10, an FET 120 which functions as a 
switch is provided between the power source line 
116 on the input side and the power source line 
118 on the output side. A gate G of the FET 120 is 
connected to a node of a voltage dividing circuit of 
registers 126 and 128. A transistor 122 is further 
serially connected to the resistors 126 and 128. 
When the transistor 122 is off, a power source 
voltage V c is applied to the gate G of the FET 120. 
Since a voltage Vsg between a source and the gate 
is equal to 0 or a small value, the FET 120 is 
turned off. On the contrary, when the transistor 122 
is turned on, the voltage of the gate G drops to the 
value of the voltage divided by the resistors 126 
and 128 and the voltage Vsg between the source 
and the gate increases, so that the FET 120 is 
turned on. 

A JK-FF 124 as a latch circuit is provided on 
the input side of the transistor 122. J and K termi- 
nals of the JK-FF 124 are pulled up to the power 
source voltage V c and fixed to the logic level 1. 
Therefore, an output Q is repetitively inverted each 
time a pulse is supplied to a clock terminal C. 

A control signal Ei for a power save control 
from the MPU 92 is given to the clock terminal C of 
the JK-FF 124 synchronously with the clock. When 
the power supply is shut off for a power save, the 
control signal Ei is s t to 0 (Ei «= 0). JK-FF 124 is 
reset, the transistor 122 is turned off, and the FET 
120 is also turned off, ther by shutting off the 
power supply to the power sourc line 118. On the 
other hand, when the power sav mode is can- 
celled, the control signal Ei is set to 1 (Ei = 1), 
the JK-FF 124 is set, the transistor 122 is turned 



on, and the FET 120 is also turned on, thereby 
supplying the power source to the power source 
line 118. 

An embodiment of the power save control in 
s the MPU 92 will now be described with reference 
to a flowchart of Fig. 1 1 . 

In Fig. 11, an auto power save flag is first 
cleared in step S1 . The presence or absence of the 
command reception is checked in step S2. When 
io no command is received, step S3 follows and a 
check is made to see if the control mode has been 
set to the power save mode or not. If NO, step S4 
follows and a check is made to see if the auto 
power save flag has been set or not. 
75 The auto power save flag is set in step S13 

subsequent to step S11, which will be explained 
hereinlater. 

When it is discriminated in step S4 that the 
auto power save flag has been set, step S15 fol- 

20 lows and a timer (software timer) which is used to 
discriminate the elapse of a predetermined time in 
the standby state of the auto power save is up- 
dated. In step S6, a check is made to see if the 
updated timer value has reached a preset value or 

25 not. So long as a command is not received, the 
processes in steps S2 to S6 are repeated until the 
timer value reaches the set value. 

When it is determined in step S6 that the timer 
value has reached the set value, step S7 follows 

30 and the power save timer is cleared. After that, in 
step S8, the battery mode signal Eo is read. Sub- 
sequently, in step S9, a check is made to see if the 
power source mode is the internal power source 
mode or not. In the internal power source mode, 

35 the battery mode signal Eo is set to 1 (Eo = 1). In 
case of the external power source mode, Eo = 0. 
When the internal power source mode in which Eo 
= 1 is discriminated, step S10 follows and the 
power save process is executed. 

40 In the power save control mentioned above, 

even when the power save control command, for 
example, an auto power save command is received 
from the computer main body, the power save 
process is executed only in the internal power 

45 source mode in which the battery is used as a 
power source. In case of the external power source 
mode in which the commercially available AC pow- 
er source is used, the power save process is not 
executed on the magnetic disk apparatus side. 

so The power sav controls according to the com- 

mands 0 to 4 shown in Fig. 9 will now be described 
hereinbelow. 

Now, assuming that the reception of the com- 
mand is detected in step S2, step S1 1 follows. The 

55 MPU 92 discriminates the kind of command re- 
ceived, thereby checking to see if the command is 
the power save command or not. As a result of the 
discrimination, when it is the power save com- 
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mand, step S12 follows and the presence or ab- 
sence of the designation of the auto power save by 
the power save command is checked. The auto 
power save is designated when the value of the 
sector count register SC is equal to a value other 
than 0 with respect to the commands 2 and 3 in 
Fig. 9. In this case, step S13 follows and the auto 
power save flag is set. 

On the other hand, in the case where the value 
of the sector count register SC is equal to 0 in the 
commands 2 and 3 in Fig. 9, and in case of the 
commands 0 f 1 , and 4, the auto power save is not 
designated, so that the processing routine ad- 
vances to step S16 and a check is made to see if 
the auto power save is cancelled or not. The auto 
power save is cancelled in case of the commands 
1 , 2, and 3 (however, the value of the sector count 
register SC is equal to 0). In subsequent step S17, 
the auto power save flag is cleared. With respect to 
the commands 0 and 4, step S14 directly follows. 

A check is made in step S14 to see if the 
command is a command to immediately set into 
the power save mode or not. The command to set 
into the power save mode is either the command 0 
or 2. In this case, step S15 follows and a check is 
made to see if the power save mode has been set 
or not. If NO, step S7 follows and the power save 
timer is cleared. After that, in step S8, the battery 
mode signal is read. In a manner similar to the 
case where the auto power save flag has been set, 
only in case of the internal power source mode in 
step S9, the processing routine advances to step 
S10 and the power save process is executed. 

On the other hand, when the command is other 
than the command to set into the power save mode 
in step S14, that is, in case of the command 1, 3, 
or 4, step S18 follows and a check is made to see 
if the command is a command to return from the 
power save mode or not. Since the return com- 
mand is either the command 1 or 3, in this in- 
stance, step S19 follows and the returning process 
from the power save mode, which will be explained 
hereinlater, is executed. In step S20, the power 
save timer is cleared and, after that, the processing 
routine is returned to step S2. When the command 
is other than the return command from the power 
save mode in step S18, namely, when it is the 
command 4, the returning process in step S19 is 
not executed. 

The processes when an ordinary access com- 
mand is generated from the computer main body 
will now be described. 

When the command reception is detected in 
step S2, a check is made in step S1 1 to see if the 
command is the power save command or not. In 
this case, since it is not the power save command, 
st p S21 follows. In step S21 , a check is made to 
see if the power save mode has been set or not. If 



YES, a check is made in step S22 to see if it is 
necessary to return from the power save mode or 
not upon execution of the relevant command. 

For instance, when the access command is a 
5 read command or a write command, it is necessary 
to return from the power save mode and step S23 
follows and the returning process from the power 
save mode, which will be explained hereinlater, is 
executed. In the subsequent step S24, the com- 
10 mand is executed. After that, the power save timer 
is cleared in step S50 and the processing routine is 
again returned to step S2. 

In step S50, by clearing the power save timer 
after completion of the execution of the command 
75 other than the power save command, when the 
processing routine is returned to the step S2 side, 
a process to set into the power save mode by 
monitoring that no command is generated from the 
high-order apparatus for a predetermined time is 
20 newly started. 

The power save process in step S1 0 in Fig. 1 1 , 
the returning process from the power save mode in 
step S19, and the returning process from the pow- 
er save mode in step S23 are executed by subrou- 
25 tines A and B, which will be described later. 

Fig. 12 is a flowchart showing the subroutine A 
of the power save process in step S10 in Fig. 11. 
In the power save process, a stop command to the 
spindle motor 18 is first set in step S100. After that, 
30 a power save command is generated to the switch- 
ing circuit 20 in step S101. The power save com- 
mand to the switching circuit 20 is obtained by 
setting the control signal Ei to the JK-FF 124 of 
the switching circuit 20 shown in Fig. 9 into 0 (Ei 
35 = 0). 

Fig. 13 is a flowchart showing another embodi- 
ment of the subroutine A to execute the power 
save process in step S10 in Fig. 11. 

In the subroutine A in Fig. 13, the head present 

40 position register is first read in step S100 and 
stored into the RAM 98 in step S101. After that, a 
movement command to a cylinder "0" is generated 
in step S102. Subsequently, a check is made in 
step S103 to see if the seeking operation to the 

45 cylinder "0" has been completed or not. After that, 
in step S104, the stop command of the spindle 
motor 18 is set. Further, the servo control register 
file 100 is cleared in step S105. Finally, the power 
save command is supplied to the switching circuit 

50 20 in step S106. 

In the example of Fig. 13, although the move- 
ment command to move the head to the cylinder 
"0" has been generated, it is also possible to move 
the head to a head landing zone. In such a case. 

55 the head can be moved to the head landing zone 
by merely setting the movement command to the 
head landing zone. 

Fig. 14 is a flowchart showing an embodiment 

10 
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of the subroutine B as a returning process from the 
power save mode in steps S19 and S23 in Fig. 11 
and relates to the returning process in the case 
where the power save is executed as a power save 
process by the subroutine A in Fig. 12. 

In the returning process by the subroutine B in 
Fig. 14, a power turn-on command is first supplied 
to the switching circuit 20 in step S200. The servo 
control register file 100 is read in step S201. 

In the subsequent step S202, a check is made 
to see if the power save mode has been set or not. 
If YES, step S203 follows and the servo control 
register file 100 is initialized. After that, in step 
S204, a start command of the spindle motor 18 is 
set to activate the spindle motor 18. A check is 
made in step S205 to see if a rotational speed of 
the motor has reached a specified speed or not (by 
monitoring the elapsed time or by detecting the 
rotational speed of the spindle motor 18). 

When the rotational speed of the spindle motor 
18 reaches the specified speed, the processing 
routine advances to step S206 and an initial seek- 
ing operation to position the head to the track "0" 
is executed. A check is made in step S207 to see if 
the initial seeking operation has been completed or 
not If YES, a ready mode is set in step S208, 
thereby enabling the operation to be executed. 

Fig. 15 shows the second embodiment of the 
subroutine B as a returning process from the power 
save mode in steps S19 and S23 in Fig. 11 and 
corresponds to the power saving process accord- 
ing to the second embodiment of the subroutine A 
shown in Fig. 13. 

In the returning process by the subroutine B in 
Fig. 15, the power turn-on command is first sup- 
plied to the switching circuit 20 in step S200, 
thereby starting the power supply. In step S203, 
the servo control register file 100 is initialized. In 
the subsequent step S204, the start command of 
the spindle motor 18 is set to activate the motor. 
When it is discriminated in step S205 that the 
rotational speed of the motor reaches the specified 
speed, the initial seeking operation to position the 
head to the track "0" is executed in step S206. 
When the completion of the initial seeking opera- 
tion is discriminated in step S207, the ready state 
is set in step S208. 

In the second embodiment of the subroutine B 
of Fig. 15, the reading process of the servo control 
register file 100 in step S201 and the checking 
process of the power sav mode in step S202 in 
the subroutine B shown in Fig. 14 are omitted. This 
is because the servo control register file 100 has 
already been cleared in step S105 in the power 
save process in Fig. 13. 

In steps S100 and S101 in the subroutine A in 
Fig. 13, since the head present position register 
has already been read and stored in the RAM, in 



the returning process by th subroutine B of Fig. 
1 5, it is also possible to read out the value of the 
head present position register from the RAM after 
the ready mode was set in step S208 and to seek 

5 the head to such a position. 

Figs. 16 and 17 are flowcharts showing a modi- 
fication of the power save control of the invention 
shown in Fig. 11. The processes in steps S1 to 
S24 are fundamentally similar to those in the em- 

io bodiment of Fig. 1 1 and processes in steps S25 to 
S30 are newly added as well as the above pro- 
cesses. 

Figs. 18A and 18B are explanatory diagrams 
showing a difference between the processes in Fig. 

75 10 and the processes in Figs. 16 and 17. 

Fig. 18A shows check timings of the battery 
mode signal in the set state of the auto power save 
flag in Fig. 1 1 . Each time a set time T of the power 
save timer elapses, the battery mode signal is 

20 checked as shown by arrows. The set time T of the 
power save timer is set to a relatively long time 
such as a time from 15 seconds to about 21 
minutes. Therefore, for instance, in a set state of 
the auto power save flag, even when the using 

25 state of the power source is changed from the 
external power source mode so far to the internal 
power source mode, the battery mode signal is not 
checked until the power save timer reaches the set 
time T. Consequently, a time delay occurs until the 

30 control mode is set to the power save mode in the 
internal power source mode. 

On the other hand, in the processes of Fig. 
18B, the first set time T after the power save flag 
was set is the same as that in the case of Fig. 11. 

35 However, with respect to the second and subse- 
quent set times, the battery mode signal can be 
checked at a time interval shorter than the set time 
T. When the power mode is switched to the inter- 
nal power source mode during the set time T, th 

40 control mode can be immediately shifted to the 
power save mode. 

The processes of Fig. 1 8B will now be de- 
scribed hereinbelow with reference to Figs. 16 and 
17. 

45 It is now assumed that, for example, the com- 

mand 2 is generated from the computer main body 
side and the value of the sector count register SC 
is equal to a value other than 0, the designation of 
the auto power save is discriminated in step S12. 

so The auto power save flag is set in step S13. 
Subsequently, the command 2 to set into the pow- 
er save mode is discriminated in step S14. When 
the power save mode is not set in step S15, the 
processing routine advances to step S27 in Fig. 16 

55 and the battery mode signal is read. When the 
power mode is not the internal power source mode 
in step S28, the processing routine is again re- 
turned to step S2 in Fig. 16. 
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A check is subs quently made in step S4 to 
see if the auto power save flag has been set or not 
through step S3. The timer is updated in step S5. 
After that, a check is made in step S6 to see if the 
value of the timer has reached the set value or not. 
If NO. step S26 in Fig. 17 follows and a check is 
made to see if a temporary power save mode has 
been set or not. In this instance, since the tem- 
porary power save mode is not set, the processing 
routine is again returned to step S2 and the pro- 
cesses similar to the above are repeated. 

Subsequently, when it is determined in step S6 
that the timer has reached the set value, the power 
save timer is cleared in step S7. After that, the 
battery mode signal is read in step S8. When the 
battery mode signal doesn't indicate the internal 
power source mode, the processing routine ad- 
vances from step S9 to step S25 and the tem- 
porary power save mode flag is set and the updat- 
ing period of time by the next power save timer is 
started. 

In the second timer time, until the time reaches 
the set value in step S6, the processing routine 
advances to step S26 in Fig. 17 and a check is 
made to see if the temporary power save mode 
has been set or not. The battery mode signal is 
read in step S27. A check is made in step S28 to 
see if the power mode indicates the internal power 
source mode or not. The above processes in steps 
S26 to S28 are repeated for a time interval shorter 
than the set time T of the power save timer. 

Therefore, with respect to the second and sub- 
sequent times, when the power mode is switched 
from the external power source mode so far to the 
internal power source mode for a time interval until 
the power save timer reaches the set time, a check 
is made in step S28 to see if the power mode 
indicates the internal power source mode or not 
from the result of the reading of the battery mode 
signal in step S27. The power save timer is cleared 
in step S29. After that, the temporary power save 
mode flag is reset in step S30 in Fig. 15 and step 
S10 follows and the power save mode process is 
immediately started. 

Fig. 19 is an embodiment constructional dia- 
gram showing the second embodiment of the 
switching circuit 20 which is used in the magnetic 
disk device in Fig. 8. 

In Fig. 19, constructions of the voltage dividing 
circuit comprising the FET 120 and resistors 126 
and 128, the transistor 122, and the JK-FF 124 are 
substantially the same as those in the first embodi- 
ment of Fig. 10. In addition to them, in the second 
embodiment, an NAND circuit 22 as a gate circuit 
which is controlled by the battery mode signal Eo 
is provided between the JK-FF 1 24 and the transis- 
tor 122. An output of the JK-FF 124 is supplied to a 
base of the transistor 122 through the NAND circuit 



22. 

In the internal power source mode, the battery 
mode signal Eo is set to 1 (Eo = 1), thereby 
setting the NAND circuit 22 to a permission state. 

5 To set the power save mode in the permission 
state of the NAND circuit 22 by the battery mode 
signal Eo, when the power supply is shut off, the 
control signal Ei from the MPU 92 is set to 1 (Ei 
= 1). Therefore, since two inputs of the NAND 

io circuit 22 are equal to (1, 1). a 0 signal is gen- 
erated as an output. Since the transistor 122 is 
consequently turned off, the FET 120 is also turned 
off and the power supply to the power source line 
118 is shut off. 

75 On the other hand, when the power mode is 

returned from the power save mode, the MPU 92 
sets the control signal Ei to 0 (Ei = 0). In this 
instance, two inputs of the NAND circuit 22 are set 
to (1, 0), so that an output signal of 1 is generated. 

20 The transistor 122 is, accordingly, turned on and 
the FET 120 is also turned on, thereby restarting 
the power supply to the power source line 118. 

As shown in the second embodiment of Fig. 
19, the NAND circuit 22 which is controlled by the 

25 battery mode signal Eo is provided for the switch- 
ing circuit 20 and the control signal Ei is made 
valid or invalid in accordance with the power save 
command from the MPU 92 by a hardware manner, 
so that it is unnecessary to execute a checking 

30 process of the battery mode signal on the MPU 92 
side. 

Fig. 20 is a flowchart showing the power save 
control by the MPU 92 in case of using the switch- 
ing circuit 20 in Fig. 19. The reading process of the 

35 battery mode signal in step S8 in Fig. 11 and the 
discriminating process of the internal power source 
mode in step S9 are omitted. The other processes 
are similar to those in Fig. 1 1 . 

With respect to the subroutine A for executing 

40 the power save process in Fig. 12, it is sufficient to 
perform only the power save command to the 
switching circuit 20 as shown in Fig. 21. The set- 
ting process of the stop command of the spindle 
motor in step S100 shown in Fig. 12 is unnec- 

45 essary. 

The power save control which is executed by 
the magnetic disk apparatus in accordance with the 
power save designation command from the com- 
puter main body 10 is not limited to the above 

so embodiment but a proper power save control can 
be executed as necessary. 

Although the above embodiment has been de- 
scribed with respect to the case where the mag- 
netic disk device is used as an external storage 

55 device as an example, an optical disk device or a 
magnetooptic disk device can be also used. 

Further, only an example of the power source 
kind detecting section 14 has been shown in the 

12 
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embodiment and a proper power source kind de- 
tecting circuit can be used as necessary. 

According to the invention as mentioned above, 
the kind of power source which is used by the 
apparatus is detected and can be recognized on 
the external storage device side. Even when the 
power save designation command is received from 
the computer main body, the power save mode is 
set only in the internal power source mode, thereby 
suppressing the electric power consumption of the 
battery. On the other hand, in the external power 
source mode, even when the power save designa- 
tion command is received, the power save mode is 
not set but the stop of the spindle motor by setting 
the power save mode is started, thereby preventing 
an increase in number of contact start/stop (CSS) 
times and an increase in number of stop and 
activation times of the spindle motor. The lives of 
the disk medium and spindle motor can be main- 
tained. 

It is also possible to execute the control to set 
the power save mode in only the case of the 
internal power source mode without changing the 
OS of the computer which generates a power save 
designation command. 

In the external power source mode, further, 
even when the power save designation command 
is received, the power save mode is not set. There- 
fore, a deterioration of the throughput of the ap- 
paratus because the time which is required until 
the end of the execution when the access is re- 
ceived in the power save mode becomes long can 
be prevented. 

In this specification, the term "external" when 
applied to the storage device does not necessarily 
mean that the storage device is physically separate 
from the computer apparatus. It also refers to a 
storage device provided in the same housing as 
the computer apparatus. 

The term "main body" does not necessarily 
imply the presence of a housing but can also refer 
to a module, main circuit board or the like. 

Claims 

1. A computer apparatus which can be used by 
an external power source and an internal pow- 
er source, comprising: 

a computer main body (10) which is op- 
erated by the external power source or the 
internal power sourc by a battery; 

a storage device (12) which is operated by 
receiving a power supply from the computer 
main body (1 0); 

a power source kind detecting section 
(14) which is provided for said computer main 
body (10) and generates a power source mode 
signal indicative of an external power source 



mode when the use of the external power 
source is detected and also indicative of an 
internal power source mode when the use of 
the battery power source is detected; and 

5 a power save control section (16) which is 

provided for said storage device (1 2) and has a 
function for receiving a power save command 
from said computer main body (10) and ex- 
ecuting a power saving process to shut off the 

io power supply to a predetermined circuit sec- 

tion and inhibits the execution of the power 
saving process when the external power 
source mode is discriminated from the power 
source mode signal of said power source kind 

75 detecting section (14) and executes the power 

saving process as it is when the internal power 
source mode is discriminated. 

2. An apparatus according to claim 1, wherein 
20 said power source kind detecting circuit (14) 

generates the power source mode signal indi- 
cative of the external power source mode in a 
connecting state of a power adapter (74) to the 
computer main body (10) and also generates 
25 the power source mode signal indicative of the 

internal power source mode in a disconnecting 
state of said power adapter (74). 

3. An apparatus according to claim 1, wherein 
30 said power save control section (1 6) has a first 

power save mode to immediately shut off the 
power supply when a first power save com- 
mand from the computer main body (10) is 
received and a second power save mode to 
35 shut off the power supply under a condition 

such that a control command is not accepted 
for a predetermined time when a second pow- 
er save command is received from the com- 
puter main body (10). 

40 

4. A computer apparatus which can be used by 
an external power source and an internal pow- 
er source, comprising: 

a computer main body (10) which is op- 
45 erated by the external power source or th 

internal power source by a battery; 

a storage device (12) which is operated by 
receiving a power supply from the computer 
main body (10); and 
50 a power source kind det cting section 

(14) which is provided for the comput r main 
body (10) and generates a power sourc mode 
signal indicative of an external power sourc 
mode when the use of the xternal power 
55 source is detected and also indicative of an 

internal power source mode when the use of 
the battery power source is detected, 

wherein said storage device (12) is a disk 
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device and said disk device (12) is provided 
with a power save control section (16) which 
has a function for receiving a power save com- 
mand from said computer main body (10) and 
executing a power saving process to shut off 
the power supply to a predetermined circuit 
section and inhibits the execution of the power 
saving process when the external power 
source mode is discriminated from the power 
source mode signal of said power source kind 
detecting section (1 4) and executes the power 
saving process as it is when the internal power 
source mode is discriminated, 

and said power save control section (16) 
stops at least a spindle motor (18) to rotate a 
disk medium in the power saving process. 

5. An apparatus according to claim 4, wherein 
said disk device is provided in the computer 
main body (10). 

6. An apparatus according to claim 4, wherein 
said power source kind detecting circuit (14) 
generates the power source mode signal indi- 
cative of the external power source mode in a 
connecting state of a power adapter (74) to the 
computer main body (10) and also generates 
the power source mode signal indicative of the 
internal power source mode in a disconnecting 
state of said power adapter (74). 

7. An apparatus according to claim 4, wherein 
said power save control section (16) has a first 
power save mode to immediately shut off the 
power supply when a first power save com- 
mand is received from the computer main 
body (10) and a second power save mode to 
shut off the power supply under a condition 
such that a control command is not accepted 
for a predetermined time when a second pow- 
er save command is received from the com- 
puter main body (10). 

8- An external storage device comprising: 

an interface (68) which receives a mode 
signal in addition to a control command from a 
high-order apparatus; and 

a control section (16) to change a process 
in accordance with the mode signal received 
by said interface (68) when the control com- 
mand is received from the high-order appara- 
tus through the interface (68). 

9. A device according to claim 8, wherein said 
interface (68) has at least one reserved signal 
line among a plurality of signal lines which are 
connected to the high-order apparatus, and 
said reserved signal line is used as a transmis- 



sion line of said mode signal. 

10. A device according to claim 8, wherein said 
interface (68) receives a power source mode 

5 signal indicative of the use of an external pow- 

er source or the use of an internal power 
source from the high-order apparatus and said 
control section (16) changes a process in ac- 
cordance with the power source mode signal. 

70 

11. A storage device comprising: 

an interface (68) which receives a power 
source mode signal indicative of the use of an 
external power source or the use of an internal 
75 power source using a battery in addition to a 

control command from a high-order apparatus; 
and 

a power save control section (16) which 
has a function for receiving a power save com- 

20 mand from the high-order apparatus through 

said interface (68) and executing a power sav- 
ing process to shut off the power supply to a 
predetermined circuit section and inhibits the 
execution of said power saving process when 

25 an external power source mode is discrimi- 

nated from the power source mode signal of 
the interface (68) and executes the power sav- 
ing process as it is when an internal power 
source mode is discriminated. 

30 

12. A device according to claim 11, wherein said 
interface (68) has at least one reserved signal 
line among a plurality of signal lines which are 
connected to the high-order apparatus, and 

35 said reserved signal line is used as a transmis- 

sion line of the power source mode signal. 

13. A device according to claim 11, wherein said 
interface (68) receives the power source mode 

40 signal indicative of the external power source 

mode in a connecting state of a power adapter 
(74) to the high-order apparatus and also re- 
ceives the power source mode signal indica- 
tive of the internal power source mode in a 

45 disconnecting state of said power adapter (74). 

14. A device according to claim 11, wherein said 
power save control section (16) has a switch- 
ing circuit (20) to turn on/off the power supply 

so from the high-order apparatus and is construct- 

ed in a manner such that when the power 
supply is shut off, the power source mode 
signal from the interface (68) is checked, and 
when the internal power source mode is de- 

55 tected, the switching circuit (20) is turned off 

and the power supply is shut off, and when the 
external power source mode is detected, the 
on operation of the switching circuit (20) is 
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maintained and the power supply is continued. 

15. A device according to claim 11, wherein said 
power save control section (16) has a first 
power save mode to immediately shut off the 
power supply when a first power save com- 
mand is received from the high-order appara- 
tus and a second power save mode to shut off 
the power supply under a condition such that a 
control command is not accepted for a pre- 
determined time when a second power save 
command is received from the high-order ap- 
paratus. 

16. A device according to claim 15, wherein said 
power save control section (16) sets an auto 
power save flag when the second power save 
command is received and checks the power 
source mode signal from the interface (68) 
every elapse of said predetermined time dur- 
ing which the control command is not ac- 
cepted from the high-order apparatus under a 
power supply shut-off condition in said flat set 
state. 

17. A device according to claim 15, wherein said 
power save control section (16) is constructed 
in a manner such that when the second power 
save command is received, an auto power 
save flag is set, the power source mode signal 
from the interface (68) is checked after the 
elapse of said predetermined time during 
which the control command front the high- 
order apparatus is not accepted under the 
power supply shut-off condition in said flag set 
state, and when the external power source 
mode is detected, a temporary power save 
mode flag is set and the check of the power 
source mode signal is repeated at a short time 
interval for a period of time until said next 
predetermined time elapses. 

18. A device according to claim 15, wherein said 
power save control section (16) has a switch- 
ing circuit (20) to turn on/off the power supply 
from the high-order apparatus and is construct- 
ed in a manner such that a shut-off signal of 
the power supply is supplied to said switching 
circuit (20) through a gate circuit (22) to which 
the power source mode signal from th inter- 
face (68) is supplied, and when the power 
source mode singal indicates the internal pow- 
er source mode, said gate circuit (22) is set 
into a permission state, and when the power 
source mode signal indicates the external pow- 
er source mode, said gate circuit (22) is set 
into an inhibition state, so that the checking 
process of the power source mode signal from 



the interface (68) by the power mode control 
section (16) is made unnecessary. 

19. A device according to claim 15, wherein said 
5 power save control section (16) has a switch- 

ing circuit (20) to turn on/off the power supply 
from the high-order apparatus, and when a 
power save cancel command is received from 
the high-order apparatus in the shut-off state of 
70 the power supply in the first power save mode, 

the power save control section makes the 
switching circuit (20) operative, thereby starting 
the power supply. 

75 20. A device according to claim 15, wherein said 
power save control section (16) has a switch- 
ing circuit (20) to turn on/off the power supply 
from the high-order apparatus, and when a 
power save cancel command is received from 

20 the high-order apparatus in a shut-off state of 

the power supply in the second power save 
mode, said power save control section makes 
the switching circuit (20) operative to thereby 
start the power supply and permits or inhibits a 

25 re-shift to the second power save mode in 

accordance with a register value SC generated 
together with a second power save reset com- 
mand. 

30 21. An external storage device comprising: 

an interface (68) which receives a power 
source mode signal indicative of the use of an 
external power source or the use of an internal 
power source by a battery in addition to a 

35 control command from a high-order apparatus; 

and 

a power save control section (16) which 
has a function for receiving a power save com- 
mand from the high-order apparatus through 

40 said interface (68) and executing a power sav- 

ing process to shut off the power supply to a 
predetermined circuit section and inhibits the 
execution of said power saving process when 
an external power source mode is discrimi- 

45 nated from a power source mode signal of the 

interface (68) and executes the power saving 
process as it is when an internal power source 
mode is discriminated, said power save control 
section (16) being provided in an apparatus 

so main body (70), 

wherein said power save control section 
(16) stops at least a spindle motor (18) to 
rotate a disk medium in the power saving 
process. 

55 

22. A device according to claim 21. wherein said 
interface (68) has at least one reserved signal 
line among a plurality of signal lines which are 
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connected to the high-order apparatus, and 
said reserved signal line is used as a transmis- 
sion line of the power source mode signal. 

23. A device according to claim 21, wherein said 
interface (68) receives the power source mode 
signal indicative of the external power source 
mode in a connecting state of a power adapter 
(74) to the high-order apparatus and also re- 
ceives the power source mode signal indica- 
tive of the internal power source mode in a 
disconnecting state of the power adapter (74). 

24. A device according to claim 21, wherein said 
power save control section (16) has a switch- 
ing circuit (20) to turn on/off the power supply 
from the high-order apparatus and is construct- 
ed in a manner such that the power source 
mode signal from the interface (68) is checked 
when the power supply is shut off, and when 
the internal power source mode is detected, 
the switching circuit (20) is turned off to there- 
by shut off the power supply, and when the 
external power source mode is detected, the 
on operation of the switching circuit (20) is 
maintained and the power supply is continued. 

25. A device according to claim 21, wherein said 
power save control section (16) has a first 
power save mode to immediately shut off the 
power supply when a first power save com- 
mand is received from the high-order appara- 
tus and a second power save mode to shut off 
the power supply under a condition such that a 
control command is not accepted for a pre- 
determined time when a second power save 
command is received from the high-order ap- 
paratus. 

26. A device according to claim 25, wherein said 
power save control section (16) sets an auto 
power save flag when the second power save 
command is received and checks the power 
source mode signal from the interface (68) 
every elapse of a predetermined time during 
which the control command is not accepted 
from the high-order apparatus under the power 
supply shut-off condition in said flag set state. 

27. A device according to claim 25, wherein said 
power save control section (16) is constructed 
in a manner such that when the second power 
save command is received, an auto power 
save flag is set, the power source mode signal 
from the interface (68) is checked after the 
elapse of said predetermined time during 
which the control command is not accepted 
from the high-order apparatus under the power 



supply shut-off condition in said flag set state, 
and when the external power source mode is 
detected, a temporary power save mode flag is 
set and a checking operation of the power 
s source mode signal is repeated at a short time 

interval for a time interval until said next pre- 
determined time elapses. 

2a A device according to claim 25, wherein said 

io power save control section (16) has a switch- 

ing circuit (20) to turn on/off the power supply 
from the high-order apparatus and is construct- 
ed in a manner such that a shut-off signal of 
the power supply is supplied to said switching 

75 circuit (20) through a gate circuit (22) to which 

the power source mode signal from said inter- 
face (68) is supplied, and when the power 
source mode signal indicates the internal pow- 
er source mode, said gate circuit (22) is set 

20 into a permission state, and when the power 

source mode signal indicates the external pow- 
er source mode, the gate circuit (22) is set into 
an inhibition state, and a checking process of 
the power source mode signal from the inter- 

25 face (68) by the power mode control section 

(16) is made unnecessary. 

29. A device according to claim 25, wherein said 
power save control section (16) has a switch- 

30 ing circuit (20) to turn on/off the power supply 

from the high-order apparatus, and when a 
power save cancel command is received from 
the high-order apparatus in a shut-off state of 
the power supply in the first power save mode, 

35 said power save control section makes the 

switching circuit (20) operative, thereby starting 
the power supply. 

30. A device according to claim 25, wherein said 
40 power save control section (16) has a switch- 
ing circuit (20) to turn on/off the power supply 
from the high-order apparatus, and when a 
power save cancel command is received from 
the high-order apparatus in a shut-off state of 

45 the power supply in the second power save 

mode, said power save control section makes 
the switching circuit (20) operative to thereby 
start the power supply and permits or inhibits 
the re-shift operation to the second power save 

so mode in accordance with a register value SC 

generated together with a second power save 
reset command. 
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